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Introduction:

Since the age-related skeletal osteopenia has attracted much attention in recent studies and also because osteoporosis
is the most common metabolic bone disease and the panoramic radiography is widely used for routine examinations,
the relationship between radiomorphometric indices of mandibular bone (Panoramic Mandibular Index, PMI; the
height of mandibular Inferior Cortex, IC (mm) and Mandibular Cortical Index, MCI) in panoramic radiography and
skeletal status in femoral neck and lumbar spine (L,-L,) was evaluated in women referring to radiology department
of Mashhad dental school.

Materials & Methods:

In this cross sectional analytical study, radiomorphometric indices of mandibular bone of 67 women over 35 years
old referring to radiology department of Mashhad dental school were recorded.

Women with a history of bone metabolism affecting diseases or drugs were excluded from our study. All the cases
had a panoramic radiography in their orders. All of the patients were then referred to Toos Bone Densitometry
Center for bone densitometry in left femoral neck and lumbar spine (L,-Lj), using DEXA' technique with Osteocore
apparatus. The patients were divided into three categories of normal, osteopenic and osteoporotic in each skeletal
region according to their T-score. The data were analyzed by ANOVA and Pearson’s correlation coefficient.
Results:

Comparing average of bone mineral density between C; and C; subgroups of MCI, in postmenopausal females in
femoral neck, a significant difference was detected (P-Value=0.04).

The average of PMI in the three different skeletal categories, was not different according to skeletal region and
menstruation status (P-Value>0.05).

Conclusion:

The results of this study showed that the use of radiomorphometric indices of mandible (especially MCI) can help to
determine skeletal status of patients but is not enough for precise evaluation of patients’ skeletal status.

Key words:

Osteoporosis, DEXA (Dual Energy X-ray Absorptiometry), osteopenia, radiomorphometric indices.

* Corresponding Author: Bagherpour1957@yahoo.com

Journal of Dentistry. Mashhad University of Medical Sciences, 2006; 29: 145-152.

1. Dual Energy X-ray Absorptiometry




B o5l YA sl YWAF Jlo e S o sle ol (ST 551005 08Tl aloes <\£'k

oS>

t4ouio

Splie (silost cp ) @ld 5 jospgtil g 4udly Bglans 395 & il Clidiod )3 1) (oL drgh (& diunly (pgiml 4l 4 g5 |
b adllas cpl 08 o0 )18 o0litial 390 (mpmg yobo 4y (SB3 Jgane Slioleo g Solygily 315 52]y &8 Lol 5 2l o gt
0a3ld) Judie gl S jt098)5003l) (slo yaSld b Lo-Ly sbojre 5 j908 (35 4l JUlSwl Cumsdy b3l (ow)pr Suo
G503l (MCI i Jusia JS508 pald 5 'IC o Jutie Jlod oS5y canbis (PMI i o Sislygl
o plogl Aguie (SB35 0458315 (Gglgdly iS4 0uiiS” asalye (U5 Syl

W vy g g

e fi 86 4 JLu YD e o b 53ty i 4 05 denye csla s 55 BV (b g (e aallas S, 5
slo pasls i i Ul 5m 3 Seeligily GBS0l g K392 gl pudglie p 5o slo (Silen g gyl pan
eyl g gl S ye 4 plol (515 lodis Caz hlen (il (rw W02)S Cd 9 e Sl GlgPnl S yiag8 90923,
9 Osteocore oSy 3l odlaiwl b (5y08 piloa U pod (slaoygs) Lo-Ly asl 5 G j90d 93,5 9lS 93 )0 Liowiww opl &5° S
1B S (S 0 33 Sy pmatial 5 Sizgiial o Jloys 095 duw & T-score Jlms & 2355 b llow 5 35 pbl DEXA S5
88 138 gylel Sl g 4528 3)90 g (Sad i pd g ANOVA (6o y905l 5l o0litol L ool sy le Mol

basl

AMICT ol & 3lais) "C 5 °Cy sloog 5 o olyiiul sidao dipudls Siko cllinn 3,90 Aully 55 s90 2,5 4 5 =
(P-Value=0.04) 5> ;L 1y (o)l size B3]

@ylite glb Curdg 5 JSwl Cundg clisis (lrog)S 13 PMI 4, Ske casdlllas 5590 oyl jlog plod Ly-Ly anb g j508 (93,5 4l > -
Sl i 1y (gyld gime OS] ¢ Sacld

35 5 Ao

O 3 s )3 plain (MCT ogase) Jutio plocinl S ytaghigemdly sl (asls 5 olgiee 45 o (s adllae (ol slaadly
gl (B ohlow JUSl Cundy 385 (o) p e 2l 4 badls ol 6pS) g dga3 odlitl (filen JUISl Cniy
evls slao il

WS yiaghygegdly sl el ¢ dygtinl fcislae (551 b X dndl (2w od2) DEXA g)959%0]

¥ oY o kad/ YA ala VYAY Yl / agudio Sk ys a gle olSahila (S jailaiy uSiiils dlas

1. Panoramic Mandibular Index
2. Inferior Cortex
3. Mandibular Cortical Index
4. Dual Energy X-ray Absorptiometry
MCI s il 1655 0

MCI s, ik 1o 8 1



S

e 55 e g g0 52305 gl ezl L 0L JUISl Cond s BL ) )

Jaiaanl il sl olan ranad 5 Hula
(aiglog, sl 5 wues @b sla olan
3 (035051 5 Dol s O3s5ml) @l5 Osess
Soiiel aealpli 5 s slassls 3 ssliiad
555,55

;éui: KPP (_;L&J)‘J ‘LA.&SJJL....‘

5 Oleaial SIS et byl mus s 3l e
98 olaadn Jold € o8 Glay =ddl g S
Y] 6‘)? 39 \BMI K uS..mlB CA_A.’.J.&J ¢Cypeus d-.LQA )‘
@al) 2002 CC Jas Planmeca slSics b Kol ) 53l
38520l ATl Hlien) S8 S b ()
5 oban o cnalge ad G (Sose 5 SE o olas
© e b kVp, mA)GRE sla)sSl raes
4:\.\S B uLa.uSg C:u.u‘)l‘s 9 ﬁeu.ua‘d ;..u.us 6‘)"
calu) BT Syl als S5 51 b8 sl
(Lanex, Regular Speed) SIS cp Sl 5 (oLl
ook 4 e ald alad el 5 Hseh 5wl soliial
calu) protec pob Hpwmgn SS L Sl
S S eoliinl b ospee 5SSy Glas 34500l
ol and o9y aladl St e /) 2B b Gl S
oS el WA b ole ) ) wo S
A S b b s)lal L alins HKunS sualie
(3 ol g s

SN S5 58 L0 ) Syt s s ol sla el
Pk Gaad Sl 95l sl 1Sl

MCI (Mandibular cortical index) —9

IC (Inferior cortex) —Y

1. Body mass index

t40dio

2 ekl s e v Gl Syl
K € ) ol Gdly Jshde asd 0 olidal
Yo b Sleaial s 50 So5slsaa8 aolae uals
sgaa Sl (Sleatial o313 GhalS sls s sy e 035
ey by aslie sk 5 sl pgsd (Sl Yo
Olsaial b5 b oo delsl Suiy Jsb o olite
Kb o i 31 e e 4 1 (s ik 83l e
S osd Al gla SLSE 4 el WS e S
ool il go 55y sTienl 53 Gl 5l Y sans
L S ol gleatial Slplie golan a5 pla
olitle Hud s 5 ileiicl sug Laals
L olsaie) (SaSs S Glsaial (o Sw s Su
Daas o sl 33l

Slule cga Syl SIS mal, < sl
Fos eale 5 U8 o et (Sa55I0s Jsere
Sas sla plesyu o syl Glesa B Gy (JalS
Ko aal i waie Hls ol (5o (S0l
chuis LT € aas maly Jlow o ¢ anls
Silas Wl Jusie Gleaial o Sl sl
G by 50 dadlbae cpl saa Saaly JUISW S 5]
pl g ee sl wsay wose 9 Sl Yl G
228l 505 el (35150 Ol pBise 4 Sl b

agrigy g g

S8V Ll fea s ek aalllae ool
g o) Jlw Yo Ol iu G b ogla alA
WAY Jlw sleydl 5 LT Lo oS (JEKL) 2 gl
i (Sanolag soSails g5sleal, SR @
oo Syl SIS maly w5 wla S aaal e
W Bl 5 s dulae Sadnlus gl il a0
a0l sl o€ Shlan a8 S 5158 cs iy dose
leol) Gleaind andplie 5 g sla oley

(s ST st ilonls (sualS ede



B o5l YA sl YWAF Jlo e S o sle ol (ST 551005 08Tl aloes <\£A

LG gloly Flhoew HSbaS Lals dlali th
Juaie lsaia) Slas
o,lie PMI (v)uﬁbl&u 9 Benson as;a3 3k

) el

IC
PMI= ——
h
el Ysere Sl ale 4 gloly Flogw wal
Gaiad s lolicd dikie Glse o ol 5 LA

Y 32 30m3) 3 3 g0 o mnms

‘S:‘:‘S:'j (PMI) J:‘f-\:“ O‘}i:u-‘-'l .S:ub‘,;\l:y ué.au : ".):'3-‘43
2950 L silse had ) Sl ) 93y (SIS gaaly 5o (0 (5 S sl

BA Yo gudioo sy Jussie (Aliad daal b ulas g Jussis gl
gl ) glaaly gl)gu il aul dsagb da (ulas Gl 1 9 gae
w gelicee pladl 535 SLAG 8o Sl a0 guli o0y 3l
(Slaila ¢ su 3Ll aal G Juaie Slad asl aluols B
DDl PMI ol 1 . conah. Jasase (oS 95 Caoliiuds «C

(2 o oly) ok 50 JSE 4 358 gla peals
o o Sl slas 58 sl 5 sa (oS o5l
S oo Jlie elysd sla Guad S gaslse o
S Saw JEis Gelyed his wen iy K6l s
soliiel 3yse La 55K o3l Lo ass s JalS
28 S e 38
olan @ SIS muly ad¥ slagoSeslnl 5l aa

Oloaial oS5 Ghaii Gale)] cga Hlan g Jsas

h -y
PMI (Panoramic Mandibular Index) —¢

)y a5 4

Jarsia a3 &l iS55 S (slab (s e MCI
2 S adbe gloly fhow Jhuns ol o
Solge Jali 5 008 o saalitie Seoly iy (1S 50l
IV BVt

sk 39 58 9 SEsS sl Ausla Cl
il o cal oS5 5 Bls

(semilunar) JYa <o ol i sus) Lnila :C2
alla wdla ) 4wy oo Sh L oaas oo ol |,
lagg Bok 90 58 b Sy o (@Y e B S) oY oY
el 88 S

5 oas ¥ 4 LIS U< 4 JSS, S oY 103
0 LGk S Ly adl e JalRLe A

(N ) (Bok 90

(MCI)Jaasie JIsas) o8 gadldi 2 )y gual

t“"’“ %AL‘ BL Lé‘:‘;:‘ L)J-S}J\’S CAAMIC

ol



oS

e 55 e g g0 52305 gl ezl L 0L JUISl Cond s BL ) )

BMD (,Kilie j0 MCI (aBisne sla o5 S oo Ll
(P:()ll) 4\9.:\.3 J‘ka:\"o ‘;_0)1:\.:‘ cLz-L4 4.3.;‘.4 B

0B 948 (a8 aaals ;o BMD (pSilie (115 )95 Vg2
MCI bl p dadllas o 9o ddils

16 GLabsl lsls L 398 538 ,o BMD pSilis
B alaas S MCI

BMD (gl 3 s yu obre Ul yadl s Sa

< JVYY=- JAY N st o C
<[WAE=+ VAY v vy oy &
-JoVE—+ /1Yo Al T TR G
NALEERYI YA Svre £ onea Js

€ als plas aallas 3 Jeola sladish cpuinens
Ohain glajaaie 5 PMI Gu gols e (Sicusas

(Y Jsaa) aolss sga s Ol saiesl o515

saalie L dadlias 3,90 333 S 5o PMI juolie bobiyf: ¥ Jgua
OIS 99 Hyu Ol gaiedl asl i Ghades ) Jola

St g (Shtad (paad (5] 8 jadis ol

P-Value (R) cyus yas PMI L

-JSYAY </ AAE- sad Ha K 4als ,o BMD
NIAZY <[+ AA-A 58 oS 4als ju Z-Score
DATAL NATANNS a8 oS aals 4o T-Score
NASXY </NEYAA L,-Ly wals , o BMD
Nia\s3 <INYAN L,-Ly als 4o Z-Score
DAY NARARA L,-Lg uals ,u T-Score

pdMores el glagadld pusn @ s
Sk s omlua solie Gussl S gl
oulaal 5 4S 1, Gllan 10l PMI 5 MCI sl Leals
oy JBKL cuas g 89S 4w 4 T-Score lias
I oy sad gy i S350 il 5 Sy il

(S8, — Saygiah 5 Jls e S 50w

3. Sensitivity
4. Specificity

@l ad glasl Guss Olsaiesl (5550 sianils 3550 4
OB so oo Oleadal WSS Ghade Hlay e
L;LAQJ.G_AJ;;;%JJAA O‘J&lﬁg‘ QJ; LS",T: ‘JJ‘A:":\.A.U‘
4 ¢ae Osteocore sliuy 5l sulii L L, — Ly
calu) 'DEXA glsaial aSI5 Giaia alwa
s Z-score /BMD OPE sa Lol Al (] 5
cusan b, (s0,8 & Z-Score .ok (el T-Score
I, Jols @l T-Score g ccual sads suls cislas
Cplle a5 WP e 5 Ol carea b
O 58 o (T-Score) T Hliiel cown s .(°)_\;Su.o

MNsss gl n) oo @ Olla

Normal <—— T- Score > -1
Osteopenic €—— -2.5 < Score < -1

Osteoporotic ¢ T-Score <-2.5

(58 e O o sael s oledb) Lupw
3BT SPSS 1581 oy Ko @y 5smal€ 5o s
S soliiid Uosael sy polie y oadn b
S50 Crun (Siausad co s g ANOVA (5la g0
cha Lagsesl dan o .28 8 518 Jalas 5 was
A a8 5k Huc/h0 guls S

tadl

598 wal 5o BMD Silie oS ol olis b
cdls gLl Sae AN sl gLy g
om S ad peddie S5 Gsesl b (P-Value=0.04)
o548 (38 4als BMD Silie €3 5 Cl sla 6y S
Sl Hlo S (WA sl dadllas o 50 il GGG o

(N doas)

1. Dual Energy X-ray Absorptiometry
2. Bone mineral density



B o5l YA sl YWAF Jlo e S o sle ol (ST 551005 08Tl aloes <\o~

(€57 Uslan) o alash (S35

9 nalaa by s clulas Gups 5 pasgd o

€Sl g 9 gAkee) — Sl gl » g Jloys JUISl S g (as julad s) e MCT bl g3 ¥ gua

Positive

Validity Negative predictive predictive Specificity Sensitivity
sl 5iS wal 098wl 098wl 048 aal  oes M
LyL, 2948 LyLy 298 Lyl 298 LyLy 2948 LyLy 2348
yat yar AT yar 7 7oV AR VARYAL JVYIA YARYH C,-Cs
€S 95 99 gienl — Sy gl » g Jloyd JUlScul Cranid g (s Jalad (gl s PMI (ilide paalie oalil g3 ¥ Jgua
Validity Negative predictive  Positive predictive Specificity Sensitivity
b IR aab NI b IR b RS “abh IR PMI
L-L4 2598 L,-L4 2998 L-L4 2998 L,-Ly 258 L,-L4 2998
VAYAS VALIAS AR /oY AR AR JAA AN YARYAS YARYE DALY
YAZIA% YA A% 7YA VA /o /.04 AAl VAV YARYA YARYLS SYY G
VARYA% JEVIV /Yo VAT /oV YAZN YAt yayyal 7XA/o YARYH AR
ALTAS VAR v AR A 7.0\ AR 7.4 AYIAS VANTA! NEAE

S glaadlas uy50 U5 S /80 570 LS S5 -
5 o588 Ha S aal Hu sl 1, G LSS S sl
oi50l) S Jle s (lsaiul 4S5 sl Lo-Ly sl
(e (s3]
e R g A N L
whee ohalS (K3 5 Ol cawlia PMI
G bsse (Sh oS 5 cuwlaa e iSha
afe gobal GB5,) el 5 wal oo PMI <. /61
o) Sla wofe saalie PMI <-/Y4 s
osad o S aal o (Validity) Hlael 5 e g LAl
o bay LrLs wal 50 5 PMI <:/¥Y4 o

el PMI /67

2. Negative Predictive

e K aB IS ¥ Jsas v a8 b

o bl € hlan 5 IVY/A 5 ZVA/E -
IS wal 5o Gl 4 wiles G L G S S
SSsomsiiel b Sl DLy wal 5 5ed
O e

s 4 elaallan 5,50 B3 31 /TN 5 7 YUY —
wall 5 s S50 i @ Jless Glsadal oS5
(S30s) il 15 C) S5, 6 (glad e go Ly-Ly

WS laadllas o0 LS SN/ 570V al 5w -
0588 538 wal 5o el G LG LSS, S sl
Bus SSHgwl b Sl Lrls walb

(oite solal (255))

1. Positive Predictive



\o\>

e 55 e g g0 52305 gl ezl L 0L JUISl Cond s BL ) )

SV S5 4 PMI < 033 5o e g lal (i3l
70V YN0 S8 5 5 eas S50 VEA 5 TEN JXA/S
el b dwlis juadl o LoLy aals o 7Y
VA JVA JAY i« V),Saa s Drozdzowska
8329 & sl ool aibipe (S walh Lo 7MY
GoSpraal dbly 4 I, gm0l SIS cnilis
Gl Wb 5uas </60 4 +/YY ) (cut-point)
LLAIY STANY) wbpe Gil3El (soSadin sk <
(LoLy al 5 5508 G0 50 05 5

(S3s O, Kaa 5 Drozdzowska dsllas o
e gobal Gi50) 5 culle (olal (B 5)) el
5 708 JAY JYY wsis 4 MCI jadld ajse L
00 molie ol Lo 348a3 Hu Lol ugs (S 4uall Hu JZAY
59 5700 57OV AVAIE AYANY LS s pad oS
780 5 /NN UVYIA YN s o Lyl aal
sla ool ale 4 wlg e WAl Gl € wil e
il LT slaxs g dalllas oy g0 58 0l

3G 5 AR

Sl 3 MCT gy il (Solw 4 288 b
Oblay omsd @l oeals ol YL B
PMI L wwlie Ho SSgomaial 5 Sy il
JEEK ) can s aass (gl MCT Ladli 51 solited

CZ.\-A-:L‘J‘_;‘):J? PMI)JQJL]Q.AJJJAQBJJJ

i1 508 g ySid

8 558 priae cilae (g5 5 (gule culea )
O aledl Lo Sl las Ko Al SIS sl
oS oo Slaous 9 KBS a5 ok

feny

PMI ;Silie (s (golo e AL Lo aadllas o
sad S o JBKG cuas g alids sla a5 S o
50 oinl,Saa § Watson .o saaldie Ly-Ly 4aal o
9 Jbs Gb) ou PMI Silhe Ho 1) (MG maa
(+/YV 5 IYA w5 4) b 08-VY K3, 00 kil
OloKaa s Drozdzowska (3.8a5 o .(\).ﬁayﬁs sualis
dlos 058 i © dallbs up5e oLy € 58
W ead el SOl 5 Syl
@) add saaldne PMI 0 Silie o (s lo ae 3MEA)
09 Ll ol S5 ad¥ (/Y 5 /EY e /YE LS
L oS aal 5o ol saiul oI5 (i 5l o ga 3483
M gai sulii DEXA Sa$3

lolsd s o (HiKaa 5 Ll S0 dalllas o
p R YA S, S Crad o seas MCT (eals
Juola ZVIA iS5568 Cs asd 5 IV LS5, S G
JYAA G55 ol padls ol Lo aallae Lo Vs
sad saalin Swil (AN «S il o /E/E 5 /N0/V
OUY s sugans oles ale 4 dalllae 5o ol o
slil gla ool 5 g slaxd 5 s Sose
aibige Lol (158 5 OT 5 L5 £93 € by o)

53 PMI S uls ol Lo aalllas 31 Joala molis
Jeala psolie U b3l s aallle 3550 40ty 3
wal 5 a8 a8 Lo Gleaiul &SIS Giada )
sl il L Sala @b ol wjls Ll

.(\)43.3 uil,Kaa ¢ Drozdzowska

bl gl (PMI g MCI) Juuie sla yuiio ol
G aS S gosasiiol = Sagsiial 5 Jless 055 Om

5 aafie okl (B0,) wnelinn (S35 0 b sie



B o5l YA sl YWAF Jlo e S o sle ol (ST 551005 08Tl aloes <\o\'

s&bo

Drozdzowska B, Pluskiewicz W, Tarnawska B. Panoramic-based mandibular indices in relation to mandibular
bone mineral density and skeletal status assessed by dual energy x-ray absorptiometry and quantitative
ultrasound. Dentomaxillofacial Radiology 2002; 31: 361-67.

Jowitt N, MacFarlane T, Delvin H, Klemetti E, Horner K. The reproducibility of the mandibular cortical index.
Dentomaxillofacial Radiology 1999; 28: 141-4.

Benson BW, Prihoda TJ, Glass BJ. Variations in adult cortical bone mass as measured by a panoramic
mandibular index. Oral Surg Oral Med Oral Pathol 1991; 71: 349-56.

Wical KE, Swoope CC. Studies of residual ridge resorption. Part 1. Use of panoramic radiographs for
evaluation and classification of mandibular resorption. J Prosthet Dent 1974; 32: 7-12.

Braunwald E, Fauci AS, Kasper DL, Hauser SL, Longo DL, Jameson JL. Harrison’s Principles of Internal
Medicine. 15" ed. McGraw- Hill; 2001. P. 2226.

Watson EL, Katz RV, Adelezzi R, Gift HC, Dunn SM. The measurement of mandibular cortical bone height in

osteoporotic versus non-osteoporotic postmenopausal women. J Spec Care Dentist 1995; 15: 124-128.

5150 4 S o s 555 Lo ol S e g po sl (51b (il punyn ndllie (3o pie 585 (Glls ¥

NESVV(WWAY) F A 0168 (S asle sl&aaly (S holas dlae ol gl Ho @ppm 5 SE (556l g0l



